This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLECroLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



esp@cenet - Document Bibliography and Abstract 



1/1 ^— V 




Patent Number: JP3033172 



Publication date: 



1991-02-13 



Inventor(s): 
Applicant(s):: 



TOYODA TSUNEHIKO; others: 02 
DAINIPPON TORYO CO LTD 



Requested Patent: p jP3033172 
Application Number: JP1 98901 13225 19890502 
Priority Number(s): 

IPC Classification: C09D1 1/00 ; C09D1 1/02 
EC Classification: 

Equivalents: JP1 893954C, JP6021 255B 



PURPOSE:To improve the adhesive properties of a marking film after baking, visiblity of the marking 
film after a high-temp, baking, and storage stability by compounding a solvent-sol. silicone resin, a heat- 
resistant inorg. coloring pigment, solvent-insol. resin particles, and a solvent as the main compGnents. 
CONSTITUTION:A nonaqueous ink is pred. by compounding a solvent-sol. silicone resin; a heat- 
resistant Inorg. coloring pigment having a mean particle diameter of 3mum or lower; solvent-insol. resin 
particles having a mean particle diameter of 3mum or lower; and a solvent capable of dissolving the 
silicone resin. A pref. silicone resin is one which has a number average mol.wt. of about 2000-10000 to 
obtain a good adhesion of a marking film before baking (e.g. from room temp, to 800 deg.C) and to 
obtain a sufficient pouring stability of ink droplets from an Inkjet printer nozzle. The heat resistant inorg. 
coloring pigment is used for obtaining visiblity of the marking film, and thus the problem of an inferior 
visiblity after a high-temp, baking (e.g. at 1350 deg.C) of a marking film wherein a prior-art dye is used 
can be solved. 
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BASIC-ABSTRACT: 

Jet printing non-aq. ink for baking mainly consists of (a) a solvent 
soluble 

silicone resin; (b) heat resistant inorganic colouring pigments of an 
average 

particle size of up to 3 microns; (c) solvent-insol. resin particles 
having an 

average particle size of upto 3 microns; and (d) a solvent dissolving 
(a) . 

Pref. no. average mol.wt. of (a) is 2000-10000. (b) is e.g. Iron 
oxide red, 

Cobalt Blue, Cerulean Blue and Mars Violet. (c) is e.g. phenol resin, 
urea 

resin, epoxy resin and globular. (d) is e.g. methanol, ethylene 
glycol, 

acetone and ethyl acetate. 

USE/ADVANTAGE - The jet printing non-aq. ink is used for marking on the 
surface 

of heat resisting substrates such as ceramics, metal, glass, etc. It 
can be 
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PTO: 2003-192 

Japanese Published Unexamined (Kokai) Patent Application No. H3-33172, published 
February 13, 1991; Application No. Hl-1 13225, filed May 2, 1989; Int. C1.5: C09D 11/00 
11/02; Inventor(s): Tsunehiko Toyota et al.; Assignee: Dai Nippon Toryo Corporation; 
Japanese Title: Jetto Insatsu-you Hisui-kei Inki (Jet-printing Nonaqueous Ink) 

Specification 

1. Title of Invention 
Jet-printing Nonaqueous Ink 

2. Claim 

A jet-printing nonaqueous ink for a baking, characterized by being composed of the 
following four major components: (i) solvent soluble silicone resin; (ii) a thermal resistant 
inorganic coloring pigment with a 3 /^m or less average particle diameter; (iii) solvent insoluble 
resin particles with a 3 /^m or less average particle diameter; (iv) a solvent that dissolves 
component (i). 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to jet-printing nonaqueous ink for a baking, which is used for 
a marking on the surfaces of thermal resistant substrates such as ceramics, metals and glass. 

[Prior Art and Problem of Prior Art to Be Addressed] 

In the recent years, thermal resistant substrates such as ceramics have been widely 
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used. Along with the diffusion of the thermal resistant substrates, a method to apply a marking 
by a baking means has been proposed. 

As for prior art marking methods, a screen printing method and a spray printing 
method are widely used. However, these methods cannot provide a marking at a precise 
pattern. Thus, a jet-printing method that is capable of performing a marking at a precise 
pattern is proposed. 

Since ink used for the jet-printing needs to leave marking films after the baking, metal 
containing dyes and inorganic coloring pigments are mixed. 

However, the following types of resin are used as binder resin for the jet-printing ink: 
acrylic resin; polyester resin; alkyd resin epoxy resin. If the ink is baked at 1000 °C or higher, 
the binder resin does not remain in the marking films. The metal containing dyes or the 
inorganic coloring dyes alone remain. As a result, the adhesiveness of the marking films is 
insufficient. 

When the metal containing dyes are used, they demonstrate excellent ink storage 
stability. However, if they are baked at 1350°C or higher, the visibility of the marking films 
usually significantly deteriorates. 

On the other hand, when thermal resistant inorganic coloring pigments are used, 
sufficient visibility of the marking films is obtained even if they are baked at 1350 ''C or higher. 
However, the pigments easily precipitate and coagulate. It is also difficult for them to be 
dispersed again. These are ink storage stability problems. 

The inventors have eagerly studied to develop ink that uses a jet-printing method to 
provide a marking at a precise pattern, in consideration of the aforementioned situation. This 
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jet-printing ink is developed to achieve the following advantages: sufficient adhesiveness of the 
marking film after a baking has been applied; excellent visibility of the marking film even if 
the ink is baked at 1350 °C or higher; improved storage stability. As a result, the present 
invention is attained. 

[Measures to Solve the Problem] 

More specifically, the invention relates to a jet-printing nonaqueous ink for a baking, 
characterized by being composed of the following four major components: (i) solvent soluble 
silicone resin; (ii) a thermal resistant inorganic coloring pigment with a 3 /^m or less average 
particle diameter; (iii) solvent insoluble resin particles with a 3 /^m or less average particle 
diameter; (iv) a solvent that dissolves component (i). 

The invention is described hereinbelow in detail. 

Solvent soluble silicone resin (i) as the component of the ink of the invention typically 
has a three-dimensional structure at the major part, as indicated by a formula (Please refer 
to the original formula) (R„ Rj, R3 and R4 represent any groups from a methyl group, an ethyl 
group and a phenyl group). 

The silicone resin is gradually cross-linked by a dehydration compression reaction of 
a silanol group (SiOH) that remains at a small amount so as to form a strong film. 

Because the invention uses silicone resin as binder resin, an inorganic portion is 
decomposed by acid after the baking. The frame section remains as a silicon dioxide film. For 
these reasons, the adhesiveness of the marking film is maintained. 

The average molecular weight of silicone resin by numbers is preferably about 2000 to 
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10000 with respect to the adhesiveness of the marking film before the baking (for example, a 
normal temperature to 800°C) and the stability in the ejection of ink droplets from the nozzle 
of the ink-jet printer. 

In order to improve the adhesiveness of the silicone resin used for the invention before 
the baking, denatured silicone resin wherein a silicone resin intermediate element is reacted 
with polyester and acrylic resin can be also used. However, the invention should use silicone 
resin that does not react to water and oxygen in the atmosphere. Silicone resin reactive to 
water and oxygen is not suited because it causes a clogging of the nozzle. 

Thermal resistant inorganic coloring pigment (ii) as the component of the ink of the 
invention is mixed so as to give visibility to the marking film. Insufficient visibility after the 
baking at a high temperature, for example, at ISSO^'C or higher, by using prior art dye is 
eliminated. The thermal resistant inorganic coloring pigment of the invention refers to an 
inorganic coloring pigment that maintains the coloring capability even under a high 
temperature. 

As examples of inorganic coloring pigment (ii), the following pigments are typically 
used: red iron oxide; cobalt blue; serurian [Translator's Note: the word is not located in any 
dictionary] blue; chromium oxide; hydrated chromium oxide; cobalt green; cobalt chromium 
green; cobalt purple; marusu [Translator's Note: the word is not located in any dictionary] 
purple. The inorganic coloring pigments are not limited to the use of these types. As long as 
they still maintain the coloring capability even after the baking, any types can be used. 

The average particle diameter of inorganic coloring pigment (ii) should be 3 /^m or less 
so as to prevent the nozzle clogging, precipitation and coagulation. Inorganic coloring 
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pigments with an at least larger particle diameter than the opening diameter of the nozzle are 
not included. 

Solvent insoluble resin particle (iii) as the component of the ink of the invention is 
presented between inorganic coloring pigments (ii) in the ink so as to prevent an occurrence 
of secondary coagulation and improve the redispersion at a precipitation of the inorganic 
coloring pigments. 

As long as resin as resin particle (iii) does not dissolve in a solvent in use, any types can 
be used. The following various types of synthetic resin are used: phenol resin; urea resin; 
melamine resin; polyester resin; epoxy resin; urethane resin; xylene resin; vinyl chloride resin; 
acrylic resin; styrene resin; polyamide resin; nylon resin; fluoride resin. 

Spherical resin particles are most preferably used because they improve the storage 
stability for the ink and prevent the clogging of the nozzle. Solvent friendly solvent insoluble 
resin particles are also preferably used. 

Resin particles (iii) should be at a 3 /urn or less average particle diameter so as to 
prevent the nozzle clogging. However, resin particles with an at least larger particle diameter 
than the opening diameter of the nozzle are not included. 

As for solvent (iv), as long as it dissolves component (I) and does not dissolve component 
(iii) and as it is an organic solvent with a sufficient drying capability and a sufficient bleeding 
preventing capability, there is no particular limitation to the types of solvents to be used. 
Widely known solvents for jet-printing nonaqueous ink can be used. 

The following types of solvents are typically used: an alcohol type; a carbitol type; a 
ketone type; a fatty ester type. 

5. 



The alcohol type includes methanol, ethanol and isopropanol. The carbitol type includes 
ethylene glycol monomethyl ether, ethylene glycol monoethyl ether and ethylene glycol 
monobuthyl ether. The ketone type includes acetone, methyl ethyl ketone and cyclohexanone. 
The fatty ester type includes ethyl acetate and butyl acetate. 

The jet-printing nonaqueous ink of the invention mainly contains the following 
components as described above: silicone resin (i); inorganic coloring pigment (ii); resin 
particles (iii); solvent (iv). Various types of dyes, curing catalysts, reformed resin, conductivity 
adjusting agents and surfactants are mixed as needed. 

The amount of silicone resin (i) to be mixed into the ink is 1 to 20 weight %, preferably 
2 to 7 weight %. The amount of inorganic coloring pigment (ii) to be mixed is 1 to 10 weight 
%, preferably 2 to 5 weight %, with respect to the visibility and stability of the ink. 

The amount of resin particles (iii) to be mixed is 2 to 3 weight %, preferably 5 to 15 
weight %, with respect to the stability of the ink and the film forming capability. 

The amount of solvent (iv) to be mixed is 40 to 95 weight %, preferably 70 to 90 weight 
%, with respect to the viscosity of the ink and the surface tension. 

The marking film can be also formed at a state whereat the ink of the invention is dried 
at a normal temperature to several hundred °C without being baked. Accordingly, in order 
to improve the visibility before the baking, a solvent soluble dye is preferably mixed at 0.2 to 
5 weight %. 

The jet-printing nonaqueous ink of the invention naturally needs to have conditions 
suited for the ink-jet printing. The following conditions should be applied to the ink: a 1 to 10 
CPS/20°C viscosity; a 200 to 3000 Qcm specific resistance; a 0.8 to 1.2 specific gravity; a 20 
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to 60 dyne/cm surface tension. 

The ink of the invention at the composition and the conditions as described above is 
offered as ink-jet printing ink after refining by filtering with a filter at a 3 pore size after 
each component has been mixed and agitated. 

As for ink-jet printers, the following types that are used for conventional printers are 
typically utilized: a charge controlling type; an ink on-demand type; a type that ejects ink 
using a thermal head. 

For example, the marking film of the jet-printed ink is baked at 1000 to 1500 °C so as 
to obtain a marking film with sufficient thermal resistance. 

[Advantageous Result of the Invention] 

Since the jet-printing nonaqueous ink of the invention uses silicone resin as binder 
resin, the adhesiveness of the marking film before and after the baking significantly improves 
in comparison with that of prior art ink. Because the ink uses the heat resistant inorganic 
coloring pigment, the visibility of the marking film after the baking is excellent. As the ink uses 
the resin particles, secondary coagulation of the inorganic coloring pigment does not easily 
occur. Furthermore, because the redispersing property of the ink is sufficient, excellent ink 
stability is achieved. 

The invention is further described hereinbelow in detail using the embodiments. In the 
embodiment, "part" and are indicated by the weight standard. 

Embodiments 1 to 4 and Comparative Examples 1 to 3 
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After a mixture as indicated in Table 1 has been evenly mixed, it is filtered with a filter 
at a 3 /urn pore size for refining it so as to prepare jet-printing ink. 

Each testing is conducted for examining the following conditions: ink stability when the 
obtained ink is stored at 25 °C for a month; visibility and adhesiveness of a marking film when 
it is baked at 600 °C for 15 minutes, which is obtained such that each ink ejected to an alumina 
ceramic using an ink-jet printer (a 60 /u nozzle opening diameter) is dried at a normal 
temperature; visibility and adhesiveness of the marking film when it is baked at 1500 °C for 
15 minutes. The results are indicated at the lower columns of Table 1. 

As is clear in Table 1, the ink of the invention demonstrates improved stability, 
excellent visibility and sufficient adhesiveness of the marking film. 

On the other hand, a comparative example that does not contain resin particles (iii) 
demonstrates insufficient ink stability. Comparative Example 2 with a dye mixed in lieu of an 
inorganic coloring pigment demonstrates insufficient visibility after the baking. Comparative 
Example 3 with acrylic resin mixed as a binder demonstrates insufficient adhesiveness after 
the baking. 



Table 1 
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(III) 


apnericai nteiaminc resin 
particles Note 4) 
Spherical nylon resin particles 
Note 5) 
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Ethylene glycol monoethyl ether 
















other 


Dye Note 6) 

Conductivity adding agent 
















Testing 
items 


Ink stability Note 7) 


Excellent 


Excellent 


Excellent 


Excellent 


Insuffici- 
ent 


Excellent 


Excellent 


Before 


Visibility Note 8) 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 




baking 


Adhesiveness Note 9) 


(Please 
refer to 
the 

original 
descrip- 
tion) 
















After 
baking 


Visibility 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Insufnci- 
ent 


Excellent 




Adhesiveness 


(Please 
refer to 
the 

original 
descrip- 
tion) 















Note 1): '^Perugan D" (a product name by Dow Korning Corporation) 
150 CP viscosity at 25 °C; 42% nonvolatile portion. 

Note 2): "RX-915" (a product name by Nippon Carbide Industries Corporation) 
5000 CP viscosity at 25 °C; 60% nonvolatile portion; 20% silicone portion. 
Note 3): "DEGALAN LS 50/150" (a product name by Dagussa Corporation) 
12000 CP viscosity at 25°C; 60% nonvolatile portion; 50 hydroxide group value. 
Note 4): "Eposter S" (a product name by Nippon Shokubai Corporation) 
Note 5): "SP-500" (a product name by Toray Industries Corporation) 
Note 6): "Victoria Pure Blue" (a product name by Hodogaya Chemical Corporation) 
Note 7): Excellent: redispersable by an agitating means. 
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Insufficient: coagulated substance remained even if the agitating means is applied. 
Note 8): Judging by eyes 

Note 9): A rubbing test applied to a marking film 50 times using a rubbing test device. 

®: No peeling occurred 

O: 1 to 49% peeling 

X: 50 or greater % peeling 

Translations Branch 

U.S. Patent and Trademark Office 
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Chisato Morohashi 
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